Advances in Traffic Restraint Measures in Urban Areas  by Matsoukis, Evangelos C.
 Procedia - Social and Behavioral Sciences  48 ( 2012 )  2607 – 2615 









WKHVHPD\ SOD\ LQ HDVLI\LQJ DQG FDOPLQJ WUDIILF 7KH QDWXUH RI WKHVHPHDVXUHV DQG VRPH VWDQGDUG LVVXHV LQ WKHLU
SODQQLQJSURFHVVDUHSUHVHQWHG7KHGLIILFXOWLHV LQ WKH LPSOHPHQWDWLRQRI WKHVHPHDVXUHVDUH WKHQGLVFXVVHGRQ WKH
EDVLVRIDQXPEHURIWUDIILFPDQDJHPHQWVWXGLHVFDUULHGRXWLQWKH$WKHQV¶QRUWKHUQVXEXUEDQDUHDRI0DURXVVL
)ROORZLQJ WKLV WKH SDSHU SURFHHGV WR D IXUWKHU VWHS LQ WKH GHVLJQ RI VXFK PHDVXUHV E\ LQWURGXFLQJ D VHW RI
HQYLURQPHQWDOSDUDPHWHUVLQWKHZKROHSODQQLQJSURFHVV±WKHODWWHUGHWHUPLQHDQGDIIHFWWKHHQYLURQPHQWDOTXDOLW\RI
XUEDQURDGV7KHVHSDUDPHWHUVDUH WHVWHG LQSUDFWLFHIRUDUHSUHVHQWDWLYHQHWZRUNRIURDGV LQ WKHXUEDQFRPSOH[RI
0DURXVVL IRUPLQJ DQ LQQHU ULQJ URDG DORQJZKLFKELF\FOH ODQHV DUH LQWURGXFHG DQG WKHUPDO FRPIRUWPHDVXUHV DUH
WDNHQ,WLVSURSRVHGWKHVHHQYLURQPHQWDOSDUDPHWHUVFDQEHLQYROYHGLQWKHSODQQLQJSURFHVVDQGWKDWFDQEHXVHGDV







&DU WUDIILF FDQ EH D PDMRU SUREOHP LQ GHQVHO\ SRSXODWHG DUHDV ZKHUH FDUV PL[ ZLWK ELF\FOLVWV DQG
SHGHVWULDQV7UDIILFUHVWUDLQWVDUHDGGLWLRQVWRPXQLFLSDOLQIUDVWUXFWXUHWKDWDUHGHVLJQHGWRIRUFHGULYHUVWR






Available online at www.sciencedirect.com
© 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of the Programme Committee of the 
Transport Research Arena 2012 Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.










$V GULYLQJ D FDU EHFRPHV OHVV FRQYHQLHQW PRUH SHRSOH FKRRVH WR ZDON ELNH RU WDNH SXEOLF
WUDQVSRUWDWLRQ 7KLV UHGXFWLRQ LQ FDU WUDIILF LPSURYHV XUEDQ DLU TXDOLW\ E\ GHFUHDVLQJ WKH QXPEHU RI
WDLOSLSHV HPLWWLQJ SRLVRQV LQWR FLW\ DLU ,Q FLWLHV WKDW FRPELQH DJJUHVVLYH SURPRWLRQ RI ELF\FOHV DQG





QRW WKHSHRSOHGULYLQJ WKHFDUV0DQ\GULYHUVDUHHFRQRPLFDOO\SULYLOHJHGUHVLGHQWVRI WKHVXEXUEVZKR
GULYH LQWR WKH FLW\ WR ZRUN 5HVLGHQWV RI FHQWUDO DUHDV WHQG WR EH ORZHU LQFRPH EXW DUH WKH SULPDU\
SRSXODWLRQVEUHDWKLQJWKHHPLVVLRQVRIWKHFDUVSDVVLQJWKURXJKWKHFLWLHV7UDIILFUHVWUDLQLQJPHDVXUHVLQ
DGGLWLRQ WR LPSURYLQJ KXPDQ VDIHW\ DQG JHQHUDO HQYLURQPHQWDO TXDOLW\ DOVR GHFUHDVH WKH LQKHUHQW
LQHTXDOLW\ RI D VRFLDO V\VWHP LQ ZKLFK VRPH SHRSOH GULYH SULYDWH FDUV ZKLOH RWKHUV VXIIHUPRVW RI WKH
FRQVHTXHQFHV
&RPPXQLW\6WUHQJWK
7UDIILF UHVWUDLQLQJ PHDVXUHV KHOS WR UHWXUQ D VHQVH RI RZQHUVKLS WR WKH UHVLGHQWV RI D FLW\ 8UEDQ
FRPPXQLWLHV WKDW DUH HDV\ DQG VDIH WR ZDON WKURXJK DUH PRUH DPHQDEOH WR FRPPXQLW\ EXLOGLQJ DQG
LQWHUDFWLRQEHWZHHQFLWL]HQV:KHQSHRSOHDUHQRWDIUDLGRIEHLQJUXQRYHURUEUHDWKLQJH[FHVVDPRXQWVRI
EDGDLUZKHQWKH\JRRXWVLGHWKH\DUHPRUHOLNHO\WRHQJDJHLQFROOHFWLYHDFWLYLWLHVLQWKHSXEOLFVSDFHVRI















 (VWDEOLVKLQJ WKH URDG KLHUDUFK\ RI WKH QHWZRUN IUHHZD\V H[SUHVVZD\V DUWHULDOV GLVWULEXWRU URDGV
ORFDOURDGVVHUYLFHURDGV
 0DLQLQWHUVHFWLRQVVLJQDOL]HGRUQRWGHVLJQSULQFLSOHVDQGWRROV













 ,76 ,QWHOOLJHQW 7UDQVSRUWDWLRQ 6\VWHPV VROXWLRQV DSSOLHG WR SDUNLQJ PDQDJHPHQW DQG WR URDG
QHWZRUNRQOLQHPDQDJHPHQW

,Q RUGHU WR SURFHHG WR D VXFFHVVIXO LPSOHPHQWDWLRQ RI VXFK PHDVXUHV WKH IROORZLQJ VWHSV QHHG WR EH
WDNHQ

 ,GHQWLILFDWLRQ RI EHVW SUDFWLFHV FRQFHUQLQJ WHFKQLFDO LQVWUXPHQWV DQG RUJDQL]DWLRQDO PHDVXUHV WR
UHVWUDLQWFDUWUDIILF
 ,GHQWLILFDWLRQDQGXQGHUVWDQGLQJRI WKH LQVWLWXWLRQDO OHJDODQGFXOWXUDO IUDPHZRUNSUHYDLOLQJ LQ WKH
FLW\RU FRXQWU\XQGHU LQYHVWLJDWLRQ7KHUHPD\EH FRQVLGHUDEOH GLIIHUHQFHVEHWZHHQ FRXQWULHVZLWK
UHVSHFWWRWKHDFFHSWDQFHRIPHDVXUHVDQGLQVWUXPHQWV













IRUPVRIPDVV WUDQVSRUWDWLRQ VXFKDV0HWUR 0RQRUDLORU/LJKW UDLOGRHVQRWDXWRPDWLFDOO\ UHVXOW LQD
UHGXFWLRQ RI SULYDWH YHKLFOHV 7KLV KDV EHHQ WKH FDVH IRU WKH FLW\ RI $WKHQV *UHHFH ZKHUH DIWHU WKH
LQWURGXFWLRQ RI D QHZ PHWUR V\VWHP LQ \HDU  DQG RI D QHZ WUDP V\VWHP LQ \HDU  WUDIILF
FRQJHVWLRQV ZHUH H[SHFWHG WR EH HOLPLQDWHG WKLV GLG QRW KDSSHQ DW OHDVW WR WKH GHJUHH H[SHFWHG
$VVRFLDWLRQ RI*UHHN 7UDQVSRUWDWLRQ (QJLQHHUV  WUDIILF FRQJHVWLRQV DUH VWLOO SUHVHQW DQG WUDIILF
EXUGHQVHHPVQRWWRKDYHEHHQOHVVHQHG

&RQJHVWLRQ FKDUJLQJ PHDVXUHV KDYH WKHQ EHHQ VXJJHVWHG IRU WKH FHQWUDO DUHD RI $WKHQV0DWVRXNLV









,W VHHPV WKDW 750 SROLFLHV KDYH QRW EHHQ PRUH ZLGHO\ DGRSWHG LQ WKH IDFH RI PRXQWLQJ XUEDQ
WUDQVSRUW SUREOHPV DQG WKH UHDVRQV DUH WKH IROORZLQJ L WKHUH H[LVW PDMRU GLIILFXOWLHV LQ WKHLU
LPSOHPHQWDWLRQDQGLLWKHVHPHDVXUHVDUHQRWHDVLO\DFFHSWHGE\WKHSXEOLF7KH7UDIILF(QJ6WXG\8QLW
RI WKH8QLYHUVLW\ RI 3DWUDV KDV XQGHUWDNHQ D QXPEHU RI  WUDIILFPDQDJHPHQW VWXGLHV IRU WKH $WKHQV
QRUWKHUQ VXEXUERI0DURXVVL 8QLYHUVLW\RI3DWUDV WKHPDLQFKDUDFWHULVWLF RI WKHVH VWXGLHV
KDVEHHQWKHXVHRIDUDQJHRI750LQWKHUHVLGHQWLDODUHDVDLPLQJPDLQO\WRWKHSURKLELWLRQRIWKURXJK
WUDIILF IURP WKH XUEDQ FHQWUHV XQGHU LQYHVWLJDWLRQ 2WKHU SULPDU\ JRDOV DQG PHWULFV VHW DLPHG WR 
LQFUHDVH WKH WUDQVSRUWDWLRQ V\VWHP HIILFLHQF\  HQKDQFH PRELOLW\  LPSURYH VDIHW\  LPSURYH
TXDOLW\ RI WKH UHVLGHQWLDO HQYLURQPHQW  UHGXFH IXHO FRQVXPSWLRQ DQG HQYLURQPHQWDO FRVWV DQG 
LQFUHDVHHFRQRPLFSURGXFWLYLW\
0DURXVVLDQRUWKHUQVXEXUERI$WKHQVZDVVWULFWO\DIDPLO\KRXVLQJDUHDXQWLOWKHV'XULQJWKH
V DQG GXH WR WKH GHYHORSPHQW RI H[FHOOHQW WUDQVSRUWDWLRQ VXEVWUXFWXUH QDPHO\ WKH $WWLNL 2GRV
$WKHQV0HWUR8UEDQ5DLO WKHDYDLODELOLW\RI ODQGDQGDSXEOLFDXWKRULW\ IULHQGO\ WREXVLQHVVHV LWKDV
EHHQ WUDQVIRUPHG LQWR ZKDW LV QRZ NQRZQ DV WKH )LQDQFLDO'LVWULFW RI $WKHQV $W WKH WXUQ RI WKH VW
FHQWXU\ WKH DUHD QRZ KRXVHV LQFUHDVLQJ DUHDV RI PRGHUQ ORZULVH RIILFH EXLOGLQJV VHUYLQJ WKH *UHHN
FRUSRUDWHHOLWHDVZHOODVPDQ\DQXPEHURIIDFLOLWLHVDQGLQIUDVWUXFWXUDOGHYHORSPHQWV7KHFLW\UHPDLQV
DKLJKO\UHJDUGHGGRPHVWLFVXEXUE LQDOODUHDVDSDUW IURPWKHFRPPHUFLDO.LILVVLDV$YHQXH ,WRIIHUVD
FRORXUIXO UDQJH RI DFWLYLW\ WR UHVLGHQWV DQG YLVLWRUV DQG D YHU\ FRPSUHKHQVLYH DQG PRGHUQ YDULHW\ RI
IDFLOLWLHV FDIHV UHVWDXUDQWV PXOWLSOH[HV VSRUWLQJ YHQXHV VKRSSLQJ DUHDV DV ZHOO DV D QXPEHU RI


































7KH LPSOHPHQWDWLRQ RI WKHVH PHDVXUHV WRRN SODFH LQ \HDUV  7KLV FDPH DIWHU D WHGLRXV
SURFHVV RI  \HDUV RI SODQQLQJ LQFOXGLQJ QXPHURXV GLVFXVVLRQV ZLWK WKH FLWL]HQV¶ ORFDO JURXSV DQG
DVVRFLDWLRQVXQWLOILQDODJUHHPHQWRQWKHSURSRVHGPHDVXUHVZDVDFKLHYHG
,Q PRGHOOLQJ WKH WUDIILF VLWXDWLRQ WKH ZHOONQRZQ 6$7851 PRGHO ZDV XVHG 7KLV LV D FRPELQHG
WUDIILF VLPXODWLRQ DQG DVVLJQPHQW PRGHO IRU WKH DQDO\VLV RI WUDIILF PDQDJHPHQW VFKHPHV 'XULQJ
PRGHOOLQJVRPHGLVFUHSDQFLHVZHUHUHFRUGHGZKLFKZHUHGHYRWHGWRWKHIDFWWKDWWKHPRGHOOLQJVLWXDWLRQ
KDVEHHQSURYHGPRUHFRPSOH[WKDQWKHXVXDODQDO\VHVVXJJHVWDQGVRPHIHDWXUHVKDGQRWEHHQWDNHQLQWR
DFFRXQW LQ WKH PRGHOOLQJ SURFHVV 7KHVH ZHUH L WKH GRXEOHOLQH SDUNLQJ DORQJ PDQ\ VWUHHWV ,OOHJDO
SDUNLQJFRQVLVWVRIDFRPPRQSUDFWLFH IRUGULYHUV LQPDQ\FHQWUDO XUEDQDUHDV LQ*UHHFH'ULYHUVSDUN









WDNHFDUH IRUDFLW\RI LQKDELWDQWV7KHDSSRLQWPHQWRI IXUWKHUZDUGHQV LQ\HDUV
FKDQJHGVOLJKWO\WKHZKROHVLWXDWLRQ$QRWKHUUHDVRQPD\EHWKHUDWKHUDQDUFKLFDOFKDUDFWHURIWKH*UHHN
GULYHU
,W LV REYLRXV WKDW WKHVH LOOHJDO DFWLRQV FRXOG QRW EHPRGHOOHG DQG WKLV UHVXOWHG WR WKH IDLOXUH RI WKH
ZKROHPRGHOOLQJSURFHVV7KH750ZKLFKZHUHILQDOO\GHVLJQHGDQGLPSOHPHQWHGRQWKHEDVLVRIWKH




2' VWXGLHVZHUHFDUULHGRXW LQ WKHEHIRUHDQGDIWHU VLWXDWLRQ WRFRXQW IRU WKH UHVXOWVRI WKH750
WDNHQ6SHFLILFURXWHVWUDYHUVLQJWKHDUHDVXQGHULQYHVWLJDWLRQZHUHWLPHFRXQWHG³EHIRUH´DQG³DIWHU7KH
UHVXOWVDUHVKRZQLQ7DEOH
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LPSOHPHQW DQ LQQHU ULQJ URDG DORQJ ZKLFK L WKH HQYLURQPHQWDO VXUURXQGLQJ ZRXOG FKDQJH DQG WKH




































$V 7VRXFKODUDNL 	 =RDNL  PHQWLRQ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DFFHOHUDWLRQ RI ZLQG DQG WKH IRUPDWLRQ RI DQ XQGHVLUDEOH HQYLURQPHQW HGGLHV DQG VZLUOV 7KH
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3DYHPHQW ZLGWKV WKLUW\ILYH SHUFHQW  RI WKH URDGV H[DPLQHG HLWKHU ODFN D SDYHPHQW RU KDYH
SDYHPHQWV RI VPDOO ZLGWKV  P WKDW GR QRW VXIILFH IRU WZR SHUVRQV VLPXOWDQHRXVO\ WR XVH WKH
SDYHPHQW3DYHPHQWVZLWK DZLGWK RIPRUH WKDQ P DUH IRXQG LQ DUHDVZLWK WKH RSHQ RQ DOO VLGHV
FRQVWUXFWLRQ SDWWHUQ ZKLOH SDYHPHQW ZLGWKV UDQJLQJ IURP  WR P DUH IRXQG LQ DUHDV RI WKH FLW\
FHQWHUZKLFKKDYHEHHQUHFHQWO\UHIRUPHG
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)XUWKHU VWHSV LQ WKH DQDO\VLV RI WUDIILF UHVWUDLQW PHDVXUHV DUH QHFHVVDU\ LQ FRQMXQFWLRQ WR WKH
HQYLURQPHQWDOTXDOLW\RIWKHURDGV7KHXQGRXEWHGFRPSOH[LW\DQGLQWHUDFWLRQRIWKHYDULRXVLVVXHVWKDW
DUH HYRNHG E\ WKH PRGHUQ QHHGV IRU XUEDQ WUDIILF VSDWLDO DUUDQJHPHQW WRJHWKHU ZLWK HQYLURQPHQWDO
SODQQLQJPXVWEHIXUWKHUDGGUHVVHG$QGWKLVZRXOGFRQWULEXWHWRWKHTXDOLWDWLYHLPSURYHPHQWRIUHVHDUFK
LQ LVVXHV SHUWDLQLQJ WR WKH HQYLURQPHQWDO GHVLJQ DQG VLPXOWDQHRXVO\ WR WKH IDFWRUV PDNLQJ XS DQ
DGYDQFHGWUDQVSRUWSROLF\
5HIHUHQFHV
$VVRFLDWLRQRI*UHHN7UDQVSRUWDWLRQ(QJLQHHUV'LVFXVVLRQVRQWKHIXWXUHRIWUDQVSRUWPRGHVLQ$WKHQV

&HQVXV7UDQVSRUWDWLRQ3ODQQLQJ3URGXFWV3URJUDP&733$$6+72$PHULFDQ$VVRFLDWLRQRI6WDWH+LJKZD\DQG7UDQVSRUWDWLRQ
2IILFLDOV7UDIILF7UDQVSRUW,VVXHV	&773

0DWVRXNLV(&D,QWURGXFLQJFRQJHVWLRQFKDUJLQJIRUWKHFHQWUDODUHDRI$WKHQV$SURSRVDOWRWKH*UHHN0LQLVWU\RI
7UDQVSRUWDWLRQ$WKHQVSUHVV

0DWVRXNLV(&E3ULYDWL]DWLRQRI3DUNLQJ2SHUDWLRQV-RXUQDORI7UDQVSRUW3ROLF\

0LOLRWL&KU6S\URSRXORX,	.DUODIWLV0'ULYHUVVWDWHGSUHIHUHQFHVWRZDUGVURDGSULFLQJWKHFDVHRI$WKHQV:6($6
,QWHUQDWLRQDO&RQIHUHQFHRQ8UEDQ3ODQQLQJDQG7UDQVSRUWDWLRQ*UHHFH

0XQLFLSDOLW\RI0DURXVVL(QYLURQPHQWDOSURSRVDO%LRFOLPDWLFXSJUDGHRIWKHQHLJKERUKRRGVRI0DURXVVLWKURXJKWKH
FUHDWLRQRIDULQJURDGRIELF\FOHVSHGHVWULDQV

7VRXFKODUDNL$	=RDNL(,QYHVWLJDWLRQRI(QYLURQPHQWDO4XDOLW\RI5RDGVLQ+HUDNOLRQ&UHWH:6($67UDQVDFWLRQVRQ
(QYLURQPHQWDQG'HYHORSPHQWLVVXHYRO

8QLYHUVLW\RI3DWUDV7UDQVSRUW6WXG\8QLW7UDIILF0DQDJHPHQW6WXG\IRUWKHFHQWUDO$UHDRI0DURXVVL6WXG\XQGHUWDNHQ
RQEHKDOIRIWKH0XQLFLSDOLW\RI0DURXVVL
